Electrophysiologic events in a 52-year-old man with Wolff-Parkinson-White (W-P-W) syndrome, type B, recurrent supraventricular tachyeardias, and coronary artery disease were studied during cardiac catheterization and at open-heart surgery.
Presented below are electrophysiologic data obtained from a patient with the W-P-W type-B syndrome. This information will help in the further elucidation of the mechanisms of recurrent supraventricular tachycardia and the variability of ventricular preexcitation.
Case Report A 50-year-old man with known W-P-W syndrome was admitted to the hospital for evaluation of anginal pain. He had sustained a myocardial infarction 41% years previously. After recovery, he was symptom-free for 3 years when he experienced his first anginal attack. This progressed until pain occurred at rest, during sleep, and with minimal exertion or anxiety.
For a prolonged period prior to his infarction, LISTER ET AL.
for evaluation, this tachycardia had been associated with severe angina and necessitated cardioversion on two occasions. Pharmacologic attempts at its control were unsuccessful. Examination of the precordium revealed the apical impulse in the fifth intercostal space at the midelavicular line. The first heart sound was normal. The aortic and pulmonic component of the second sound were also normal and split
physiologically. An S4 was present at the apex.
The remainder of the physical examination, including the chest X-ray, was unremarkable.
The ECG findings fulfilled all the criteria for the W-P-W type-B syndrome. The P-R interval was less than 0.12 sec, there was a prominent delta wave, and the QRS interval was greater than 0.12 sec. As interpreted from the ECG, the delta-wave vector was oriented to the left, superiorly and anteriorly ( fig. 1 ).
Cardiac catheterization revealed hypokinesis of the anterior wall of the left ventricle and a left ventricular end-diastolic pressure of 18 mm Hg.
I IAVR Figure 2 Premature A-V junctional beats. Simultaneous recordings of bipolar high right atrial (HRA), low right atrial (LRA), and bundle of His (BH) electrograms and lead 1 ECG. The first, second, fifth, sixth, and seventh beats are typical W-P-W beats (fusion beats) and exhibit delta waves. The third and fourth beats are premature A-V junctional beats which arise above the BH recording site and are solely conducted to the ventricles through the normal A-V conduction stystem. In the beats which exhibit ventricular preexcitation the BH is activated simultaneously with the delta wave, and the A-H time is normal. In the premature A-V junctional beats, the H-V time is normal, and the interval between the preceding sinus beat and BH deflection is too short to permit normal A-V conduction. Therefore, these are dissociated beats. The sinus rhythm is undisturbed throughout the record. Faper speed 50 mm/sec. Time lines fig. 3B .
Epicardial "Mapping" at Surgery. This patient's 12-lead ECG is typical of the W-P-W type-B syndrome ( fig. 1) . The early sequence of ventricular activation during normal sinus rhythm and ventricular preexcitation is shown in figure 4 . The duration of the delta wave on the ECG is 70 msec. The first point on the taneously activated with the delta wave of the QRS. The paced premature atrial beat is initiated 290 msec after the preceding sinus beat. This premature beat is solely conducted through the normal A-V conduction system with a prolonged A-H time, and initiates a reciprocal tachycardia. During the tachycardia, the QRS configuration and H-V time normalize because orthograde conduction to the ventricles occurs completely through the normal A-V conduction pathway. Retrograde conduction from ventricles to atria occurs through the accessory pathway. LRA precedes HRA activation documenting that atrial activation was retrograde. Paper speed 50 mm/sec. Time lines 1 sec.
(B) Termination of reciprocal tachycardia by rapid atrial pacing. Atrial pacing was initiated at 197 beats/min. The rate of tachycardia is 188 beats/min. The first four pacemaker impulses captured the HRA but not the LRA, and intraatrial dissociation is present. From the fifth pacemaker impulse on, there appears to be complete capture of the atrium by the pacemaker. The fifth and sixth paced beats are blocked in the A-V node. The first of these beats "peeled" back the refractory period of the reentry pathway and permitted the second blocked beat to penetrate and interrupt the reentry pathway for antigrade ventricular conduction. The seventh through tenth atrial paced beats exhibit grossly aberrant ventricular activation. In these beats A-V conduction occurs solely through the anomalous A-V bundle. After the tenth paced beat, atrial pacing is discontinued, and sinus rhythm with typical ventricular preexcitation ensues. Note that during normal sinus rhythm the HRA is activated prior to the LRA, while during the tachycardia the LRA is activated prior to the HRA. Paper speed 50 mm/sec. Time lines LISTER ET AL. The area encompassed by the broken line approximates the area of the ventricular preexcitation. The first point activated on the ventricular epicardial surface was excited 113 msec after the sinoatrial node and was simultaneous with the onset of the delta wave on the ECG. From this point it appears that activation spread slowly across the posterior base of both ventricles. The slow spread of activation during the delta wave of the ECG suggests muscle conduction. One cc of 1% lidocaine (Xylocaine) hydrochloride was injected into the myocardium and almost immediately abolished ventricular preexcitation (see fig. 5 ). SAN After the second beat, 1 cc of 1% Xylocaine hydrochloride was injected into the myocardium at the point of earliest ventricular activation (see fig. 4 ). The subsequent four beats show a progressive diminution in the magnitude of the delta wave of the QRS. From the fifth beat on, there is an A-V junctional rhythm during which all the beats exhibit A-V dissociation except the last, which shows retrograde atrial activation. In each beat, except the last, the SAN is activated prior to the LA. In the last beat, the SAN and LA are activated simultaneously documenting that there has been a sudden change in atrial activation (retrograde atrial excitation). 
